Mutational evidence for the role of serine-283 in Cephalosporium acremonium isopenicillin N synthase.
Creation of isopenicillin N from delta-(L-alpha-aminodipyl)-L-cysteinyl-D-valine (ACV) in the penicillin and cephalosporin biosynthetic pathway is catalysed by isopenicillin N synthase (IPNS), a non-heme iron-containing dioxygenase. A tripeptide R-X-S motif which consists of arginine-281 and serine-283 (Cephalosporium acremonium IPNS numbering) was found to be conserved in IPNS and other related proteins. These two amino acids mentioned were proposed to have a role in ACV substrate binding by the recent Aspergillus nidulans IPNS crystal structure. Using site-directed mutagenesis arginine-281 in C. acremonium IPNS (cIPNS) was earlier found to be essential for catalysis by our group. Similarly, serine-283 in cIPNS was also altered by site-directed mutagenesis to determine its role in cIPNS. No measurable activity was detected from the resultant mutant using enzyme bioassays. It is most likely that the eliminatin of the mutant's substrate-binding capability similar to that of arginine-281 lead to the abolishment of the catalytic reaction. This highlights the importance of the R-X-S motif in the functionality of cIPNS.